
































































































































































































































































































































































































































































































































SUMMARY OF ALL STREAM MEASUREMENTS.—Continued.

‘ | Discharge
Stream . Locality Hydrographer Date iCubic Feet Remarks
j ‘ Per Sec. :

Otter creek. .. .. ’Se(' C-15-40. ... .. .. .. H. O. Smith....|Aug. ,'02 18,8 e e e

Platte river Columbus ... Lol 0. V. P. Stout...|Sept. 17,94 Dry. et
' .iColumbus ................. £ . Oet. 6,94 Dry. Water 31 ft. bel. surf
* - AFrement ... ..o L “ LoiAug. 14,794 14200 | L. e e e,
* “ . F A. Rosewater. .. .|Late Aug'94/ 1209, [ ...................
‘ “ C e e 0. V. P. Stout...jAug. 13,700 2300. | .. ... e
- “ . .\(;ra.n:] Island .............. ‘- . .|8ept. 7,798 DEY. | o e e
“ “ . +Grand Island .............. ‘ ... |Sept. 1.) 'H8 120 e e e
‘ “ ..|Central City ............... Glen E. Smith. .. Sept. ,'99 50, | e
“ “ . Lexmgton ................. H. O, Smith....|May 01 B804, e
“* “ CLexington . ................ “ .'May 24 OLI0I6T. e e e e
. “ e e o June 5,701 9888, .. ... ..o
‘ € e e o L.June 18,701[12406. ... e e
“ £ e e e e e “ July 8,01 2001, e e
“ “ . e e e o July 20,701 Pry. | ... e
o “ ... Kearney . ..... ... .. ... . cLeiduly 22,701 Dry. | ... o e
“ “ JFremont .. ...... ... ..., 0. V. P. Stout. ..|lAug. 11,'01} 1152, | ... ...t nnn.
* N .. Kearney ... ... oaoa.. J. C. Stevens....{Sept. T, 02 |50 o 27 (O
“ “ ..|South Bend ............... o CoAMay  5,002(13179.0 |
“ ‘- .|Ashland ............ ... ... e ColAug. 31;°03041270.0 0 | oo o
o - ..1Grand Island .............. s . Oct, 1,703 DrY. i e e
e ' dvalley ..o e “ L. May 7,704 3976.0 ‘| ...................
., “ AGrand lIsland............... R. D. Hubbard. . .|Aug. 28,704 0.0 o e
“ N .. |Sec. 29-12-26. ... .. ......... H. O. Smith. ... |Sept. 13,704 36.0 Ifead Gothenburg Can
o JFremont ...l G. W. Bates.... Apr. 20,708 4542, ..o . o ool oL

Platte Riv.,North|Douglas, Wyo..............|State Eng'r Wyo.|June 3,°51/10130. } ...................




SUMMARY OF ALL STREAM MEASUREMENTS.—Continued.

i H
\ Discharge
Stream Locality Hydrographer Date Cubic Feet Remarks
! | ! Per Sec. i
Platte Riv.,North{Douglas, Wyo............... State Eng'r Wyo. .|Dec. 4,917 K0T, .o

o o “ Y e . Nov, 5,°92; 595, ... L.
7 “ “ Fairbanks, Wyo............ o NDet. 13,791 579, e e
“ “ “ |North Platte............... U. 8. Geol. Sur...[3ept. 14,92 T70. | . .o,
“ “ “ o o Nov. 2,792] 1070, | i,
1] o ‘< e . “ . .|Nov. 22, 920 1370, e
K e « o e e A. B. McCoskey. .{Zept. 2,'98'Est.12, | ........... ... .. ...
“ “ “ Camp Clarke............... U. 8. Geol. Sur.. . |May 28,’91| 807E. | ... ... ...
. “ “ Y e ..1U0. 8. Geol. Sur. . .lDct 8,792) 235, p ...l
“ “ “  Lewellen Bridge............ A. B. McCoskey. . Sept. 1,’98|Est. 5 | ... ... ... ..., ..
o o “ |Lewellen Bridge............ H. H. Pickens...|May 22,'99/15901.88 | ..... ... ... ........
“ “ ‘““ |Fering Bridge.............. 0. V. P. Stout...|June 1,'01)10260. | ... . .ceenrrn....
‘ ‘ “ Camp Clarke............... R. H. Willis. .. .|June 27,701 5800. | ....... .. ... ... .. ...
S “ Camp Clarke. . ... ......... “ e |July 10,001 2900, Lol
“ “ ‘“ |Bridgeport ................ ¢ -...]July 27,°01| 800. L e e
oo “ iSec. 18-14-33.............. H. O. Smith....|July 28,°01] 394, I
‘o ‘ “ Sec. 18-14-33.............. E. F. Seeberger. .iAug. 7,701 150. e e e
“ ‘ o Lewellem ... L. H. 0. Smith....JAug. 7,'01] 100. | . ... ... ... ......
oo “ |Lewellem .................. oo <..-jAug. 8,701 TBE. | ...l
““ it o Bridgeport ,.............. . R. H. Willis. .. .|Aug. 28,'01 125, | o e
. o ¢ e e F. Dobson...... June 3,702 501, | ... oo
. Py “ L ! L. June 14,°02| 5433, | ... ... ...
e “ “ e R. . Willis. ... |[July 10,02 2084 | ..... ... ... oL
“ “ b e e ‘F. Dobson...... July 19,°02] 8356, | ... . i,
I T “ e, i .. Aug. 9,702 1
“ ‘ “ |Rec. 3-23-B8.... ... .. ! e, Aug. 26,02 3L | .o
¢ ¢ “ 18Sec. 3-23-58.......... ... ‘R. H. Willis....|Aug. 28,'02 N
woow “ ISec. 3-23-58. ... it L ... .lSept. 8,702 L .
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SUMMARY OF ALL STREAM MEASUREMENTS.—Continued.

| Discharge
Stream Locality Hydrographer Date iCubic Feet Remarks
¢ Fer BSec.

Platte Riv.,North{Sec. 3-23-58... ............. R. H. Willis. .. .. ISept. 22,702 620,  f....... ...
oo “ |Sutherland ................ H. O. Smith....{Aug. 27,04 26.7 Head North Platte Dit.
“ “ “. . |Sec. 3-23-58. ... . o .|Aug. 28,°04 29.6 Head Paxton & Smith 1)
e “ooLewellen ..., L. o e Aug. 30,'04 60.0 e

Platte Riv.,South{Julesburg, Colorado......... U. 8. Geol. Sur...!Dctober ’92| 653. | ...... ... ... .. ...
“ “ “ INorth Platte............... - ... |EarlyNov.’92| 4b0. | ... ... ... 0.,
o “ “ [North Platte............. .. ¢ ...|Late Nov."02] 645, | ...................
“ o« Y 0. V. P. Stout. .. June 29,’9% L
« « “ G Glen E. Smith. .. |Apr. 19,99 883. | ... ... .. i,
o w e o ...|May 6,99 86.6 ... . ... i
«“ g i “ .. |May 22,°99]  88& | ............i......
o “ C « ..|Tune 6,99 LS I
s “ “ L . ...|June 19,799 Dry. | ...,
“ “ “ |Sutherland ................ H. H. Pickens...{May 23,°99 50 ...
- “ “ |North Platte............... 0. V. P. Stout.../July 17,'01 Dry. | ... ... . i i
“ s e H. O. Smith....|Apr. 9,702 Dry. oo
“ o w “ C “ ....|May 20,°02| 206. [ ...................
o “ |Big Springs....... e J. C. Stevens....|fept. 5,02 Pry. oo
Y “ . H. 0. Smith..../Sept. 28,702 173, | .. .........ciin....
@« * |Julesburg, Colorado......... J. C. Stevens.... Apr. 1,°03) 1145.0 | . . . ... .. ..........
o “ INorth Platte......... ...... “ co.adApr. 2,703 9090 Ll Ll L
o €« v N “ ..|May §,°03 50.0 | ... ...

o ¢ “ {Big Sorings................ o ..|May 9,03 200 L
S “ |Julesburg, Colorado......... “ ..|May 9,°03 250 i

“ “ “ (North Platte............... “ ..June 29,703 0.0 | e e
“ “ ‘“ |Big Springs................ « .. {July 8,703 1O | e,
o “ e “ LJuly 28,703 20 e, .




SUAMMARY OF ALL STREAM MEASUREMENTS.—Continued.

| i | Discharge
Stream i Locality Hylrographer Date ‘Cubic Feet
: ; | + Per Sec.
. . o P
Platte Riv.,Souih;North Platte. .. ............. J.- C. Stevens....Mar. 23,04 n.0
“ t “ Ogalalla .................. la. Dobson. ... .. Apr. 17,°04 0.0
b b “ |North Platte............... iR, D. Hubbard. . .|May 27,°'04 11.2
' H “ Tulesburg, Colorado......... J. C. Stevens. ...|May 27,04 130.0
“ B ‘ North DPlatte............... . | June 3,704 2231.0
o “ ‘ Arnold . ........ ... ... . ... ‘A. Dobson, ..... Dec. 9,04 38.3
¢ £ ¢ North Platte............... ‘i} W. Bates....|Mar. 31,05 382.0
' e e 4. C. Gardner...|June 14,°G53} 7717.0
o b ! e o coaJuly 13,056 170.0
“ ‘ “ JOgalalla ... H. O. Smith.... Aug. 30,'05 34.0
¢ * * North Platte............... A. Dobson...... June 2,°08 94.5
Ponca creek... .[Lynch .................... G. W. Bates.... May 16,708 20,1
- “ ....gLynch ..o Arthur Dobson. . “Sept. 9,708 10.0
£ - Near Spencer............... g - - Sept. 9,768 6.5
. |
Prairie creek...|Sec. 26-16-5............ .... 'A. Dobson...... i~ov. 21,701 8.4
Paxton Springs.|Sec. 29-15-27............ ... Fi. Q. Smith....; May T7,'02 0.8
Pawnee cresk. ..|Above Plummer’s D. 19-13-27|C. B, Channel....|Apr. 25,°’98 4.94
" o .|Above Folcomb's D. 12-13-28. - .. |Apr. 25,798 475
Pine creek. ..., Sec. 33-30-44............... A. B.McCoskey.. June 1,’98 245
o oo, Sec, 22-30-40............... J. C. Stevens. ... Aug. 23,°04 12.8
- . Sec. 22-30-44.. ..., ... ... “ ... Aug. 23,704 7.0
. I
Plum creek..... At mouth 13-32-22.......... C. B. Channpel.... June 13,°98 101.13

Remarks

FOI



SUMMARY OF ALL STREAM MEASUREMENTS.—Continued.

Stream Locality
Plum creek..... Sec. 35-32-28. ... ... . ..
“ o, Hoef’s mill, sec 27-31-24.....
Pole creek..... Sec. 28-32-40...............
Pumpkinseed Ck.|Sec. 30-19-50...............
L “ Lot 1, sec. 7-19-535..........
“ “ |Sec. 30-19-50...............
o “ |Secs. 25 & 30-19-506.........
o ol8ee. 25-19-01....... . . ..
“ COSee. 2b-19-B1. ... oL L L.
o “ IN. E. cor. 33-19-52..........
€ ‘““ [Round House Rock.........
£ * |One mile from mouth........
“ “|Bridgeport ................
Red Bird creek. Sec. 11-82-10...............
Republican. river|Culbertson ................
“ “ Oxford ..........ccnvee.-.
“ “ Oxford ...................
‘ “  Culbertson ................
“ “o0xford L.
“ “ Oxford ...................
“ “ Bec. 24-1-39........... ...,
o O HAaIZIeT e e
N * Benkelman ................
“ Y Haigler ...

Hydrographer Date
C. B. Channell.. . June 10,99
A. B. McCoskey..|Oct. 26,°00;
‘“ .|June 1,798
R. H. Willis. .. .|May 29,703
o ... |July 16,703
“ L July 17,703
“ C4July 17,703
“ L WJuly 17,703
“ co.|July 17,703
H. O. Smith....|June 16, °04
“ ... |Oct.  25,°05
“ ..../0ct. 28,'05
R. H. Willis....|June 3,07
G. W. Bates....|[May 16,°08
U. S. Geol. Sur...{Nov. 25,'92
0. V. P, Stout...]June 3,’'95
o ... |3ept. 12,795
C. E. Crownover.|May 16,°94
¢ May 17,°96
0. V. P. Stout...|June 15,96
“ .../June 16, 96
E. T. Youngfelt. .|June 16,°96
0. V. P. Stout...|June 16,96
‘e ...iJune 17,°'96

Est. 2. }

Discharge |
Cubic Feet|
Per Sec.

Remarks

81.07
28.77
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SUMMARY OF ALL STREAM MEASUREMENTS.--Continued.

; Discharge
Stream ‘ Locality Hydrographer Date Cubic Feet Remarks
| Per Sec,

Republican river|Haigler ................... E. T. Youngfelt . June 17,'96 149 | oo e e
“ . Culbertson ................ 0. V. P, Stout. June 19,96 6.5 | ... o e .
“ ¢ Haigler ................... “ ... [July 186,°’96 9.8 | ..,
“ ‘“  |Haigler ...... e e “ ...|Aug. 25,'%6 10,0 | oo e e e
“ 0 8ee. 19-1-39............. .. «“ ...|Aug. 25,796 N ¢
“ “ Benkelman ................ o ...|Aug. 25,’96 53 1
“ * |Culbertson ................ “ ...|{Sept. 10,96 D0 | e e
i ‘ Haigler ................... o ...|Sept. 18,'96 245 e e e .
¢ MceCook ... .. ... . ... Adna Dobson....|Apr. 13,07 S 3 7
¢ v McCook .................. 0. V., P. Stout...|July 19,97 DTY. | oot e ien e
¢ ‘o qOxford ... ... L. “ ... June 24,°98] 385, | ... oo,
“ “ |Culbertson ................ “ ...|June 25,°’98 91.3 | L
h “ Culbertson ................ “ ...|May 2%,°99 Dry. | oo e
“ o lOoxford ... Glen E, Smith...|Sept. 6,99 Dry. | ...
“ ““ ICulbertson ................ A. B. McCoskey. . [Sept. 19,99 Dry. ‘ ...................
“ “iCrleans ... ... | o ..|Sept. 6,99 0.3 e e e e
‘ ¢ Head of Meeker Canal...... !E. D. Johnson. ..|Sept. 19, %9 17.5 e e
N “ McCoGK ... e iA. B. McCoskey. . [Sept. 19,99 12.3 e e e
“ “ |Cambridge ................ Adna Dobson....|June 28,00 7.2 N
" O lOxford ... .. E. D. Johnson...|July 18,'00 14.3 e e
“ ‘O Edison .. ... ... e - L duly 18,000 16.6 f e e e
‘“ S IMeCo0K e {A. B. McCoskey. .|July 27,°00] 104, | oo e
., “ |Benkelman ................ '0. V. P, Stout...|Aug. 18,700 O
” o 08Sec. 22-3-31...... i H. C. Smith....[June 22, °01 157 5 R
- folBec. 22-3-31.. ... 0. V. P. Stout...|July 20, 01 Dry. | ceeiie e
- “ MceCooK ... ... iiii “ ..opJuly 20,001 Pools | ..... .. .......... .
“ fOORfOrd L H. 0. Smith....|[July 22,°'01 POOIS | vvvievie i e
“ O CulbertSon .. ..eeeieaee F. Dobson ...... Apr. 25.°02) 204. | ..... et

991



SUMMARY OF ALL STREAM MEASUREMENTS.—Continued.

Discharge
Stream Locality Hydrographer Date Cubic Fect Remarks
Per Sec.

Republican river|Ives .............. ... ... F. Dobson....... April 26,702 23 Y
o “ Stratton. .. ... ... i L April 26,°G62 [ T O T
e “ Haigler ......... ... il April 26, 02 [ T I
o “ Oxford ......... oo L. Apr. 27,’02 1237+ S
“ “ McCook ........ ... ... Ll Apr. 27,'02 137. [ e
“ o Franklin .................. H. O. Smith....[June 10,’02| T43. | +veerrerirrn ..
“ “ |Benkelman ................ e ....|June 12,702 3
“ “ |Oxford ...l J. C. Stevens....|Sept. 17,°02 BT | e
‘ o McCook ..., ‘e .. |Sept, 17,°02 29, e i e
“ “ {Benkelman ................ ¢ ..[Sept. 17,02 B
¢ “ |Culbertson .........ccco... “ . .|Sept. 18,02 41, e
o “ Superior ......... 000 o .. May 19,°03| 2198, ... ie i,
“ “ Superior ......... ... 0., o ..|May 19,703 245,00 | oo e e
“ * Oxford ................. .. “ ..|May 19,°03 B56.0 | .. e
o ‘“ Haigler ............ .. ... “ ..|May 20,°03 16.0 .. i
“ “ {Wray, Colorado............. “ .. |May 21,°03 350 | . e
‘ “ |Superior ... o ..|June 4,703] 28960 | ....... ... i,
‘ “ Mill race. ... .. i e ¢ .[June 4,03 T09.0 | e e e e e
‘ “ |Warwick, Kansas........... o Tune 5,°03| T41.0 | ... ...
“ O lBuUperior ... “ .. lJune 223,031 1008.0 . ..
“ YoBuperior L. ... e ‘ oL July 14,703 76700 | ...
‘ “ {Culbertson ......c.ieeeaena H. O.. Smith..../Aug. 29,03 0.0 | ... e
“ h Superior ........ .. J. C. Stevens....{Sept. 11,’03] 8510 | ... ..
‘ YO IMeCOOK L Jas. A. Green....{June 30,04 443.0 | ....... . .. ... L,
‘ O INAPONEE v e e “ July 7,04 129000 ...

Republican, N.Fk|Haigler ........cccoinvune- 0. V. P. Stout...|June 7,’96 6.1 |
¢ “  |Benkelman .....oeovvenens ..|J. C. Stevens....|Apr. 3,'04] 112.0




SUMMARY OF ALL STREAM MEASUREMENTS.—Continued.

. !\ Discharge
Stream Locality “ Hydrographer Date Cubic TFeet Remarks
1 [ : Per Sec.
Republican, N.Fk{Benkelman ................ Adna Dobson....|Apr. 12,°01% 3L.78 | e
e “ Bostwick ................. J. C. Stevens....{June 6,'04] 1289.00 e e e e e
“ “ |Bostwick ......... 0. N cooa{June 15,°Q40 9000 ... Lol
“ o Benkelman .........._....... € ....|June 16,°04 87.0 P
“ “ Bostwick ................. ¢ e July 29,704 237T9.00 Lo oo,
Republican, 8. FkiBenkelman ................ . ....lAug. 18,700 : J N R
“ *“  |State line ...... e e H. 0. Smith....|June 12,702 32.8 e e
Rock creek. . ... B. & M. Ry. crossing near Ivesi(. V. P. Stout...(June 16,°96 12.16 Dundy County,
‘e o B. & M. Ry. crossing near Ives/k. T. Youngfelt..|Aug. 25,96 12 20 ‘e o
« “oLL.. Sec. 21-1-39................ \WW. A. Channel...|Nov. 22,’00 5.8 Lo o
“ CoL .. IVES it i e e . Dobson...... Apr. 26,'02 9.9 e e
Rock Springs ck.[Above Moore’s D. 12-32-22....|C. B. Channel. .. .|. June 14,°98 2.37 Keya Paha County.
Rock creek..... Sec, 4-31-18........ .. . ..., “ «+..|June 20,’38 2.08 Rock County.
‘ .. Sec. 28-32-18............... ‘ ... |June 20,798 1.59 “ H
Rush creek..... Sec. 33-31-42............... J. C. Stevens. .. .lAug. 22,704 L
Salt creek...... Tincoln . .................. Adna Dobson....|Aug. 17,’00| 5807. Flood.
o L, A 0. V. P. Stout...|May 20,701 44, | e
L. e e e Adna Dobson....|July 7,’02| 5438, Flood.
o L. L, “ ... July 10,'02(10136. Flood.
Lo, e, B. E. Forbes....|Cct. 1,02 Y24 | L. e
Ll Ashland .................. J. C. Stevens....[Aug. 31,703| 21v.2 | ..... ... ... ...,
}
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SUMMARY OF ALL

STREAM

MEASUREMENTS —Continued.

1 Discharge
Stream Locality Hydrographer Date |Cubic Feet Remarks
Per Scc.
- - - e R
Sand creek. ....|N.W. % Sec. 9-14-36. ... .... Iu_ 0. Smith. ... Get 2,'03‘[ P R
Sandy creek....|Sec. 3-31-15................ ‘C. B. Channel. . . .}June 17,799 R.28 | . e
|
Shobe Branch..|At Lambs 32-332-11.......... 'C‘ B. Channel. .. ’June 20, ’93‘ 1.66 | ...
| |
Sand creek.....|Sec. 14-15-40............... . O. Smith....lAug. 19,02, 1.8 | e,
‘ e 8ec. 33-15. . 1. W. Bates..... Apr. 27,05, 60.0 Flood
Sappa creek....|Stanford ................... J. A. Green..... July 6,704 370 e e
Shell creek. ....|Platte Center .............. 0. V. P. Stout. .. |July 21,96 47.4 P
b “ L, ....|€chuyler .................. i ‘ ..o [July 24,98 26.3 | e
Schagle creek..|[Sec. 24-33-28............... G. W. Bates....|May 9,03 22,0 | el e
Silver creek....|Memphis .................. . & Dobson....|Feb. 28,06 81 ... oL,
Snake creek....|[4 miles E. of sec. 2-30-31... ArEngl‘S Gold'n I. D. 'Mar. 16,97 222, | eeeniiiiiiiain...
¢ “ L [Sec. 2-30-31. .. L. “ [Mar. 22,°97] 250, | ..o,
“ L . i8ee. 2-30-31. ... “ fApr. 13,797 2 P
‘f “ ....{4 miles E. of sec, 2-30-31.... e Apr. 13,797 240, | ...
“ ¢ vo. At mouth. . ... ... .. L 0. V. P. Stout... 'July 23,97 280, | e e i e
« “ . .../At mouth of Boardman creek. . ¢ oL July 24,97 215, | e e e e
‘f “ ....IN. E. 14 sec, 15-32-30...... J, C. Stevens.... |Aug. 16,°04] 279. ...l
“ L. IN. B 14 sec. 10-30-31...... o . |Aug. 16,°064 204, | e e
" “ L. LS. B, 14 sec. 2-30-32........ “ . lAug. 17,04 194, | o e e e
& “  L...|Sec. 16-31-30............... & .|0ct. 31,704 245, | ..... e
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SUMMARY OF ALL STREAM MEASUREMENTS.—Continued.

Discharge
Stream Locality Hydrographer Date Cubic Feet Remarks
| Per Sec.
Soldier creek...|5 miles above Ft. Robinson. !I C. Stevens. .. .JAug. 14,797 2.28 ) e e
¢ ‘ .i{Fort Robinson.............. E. T. Youngfelt. [June 24,°'96 3.23 e e
P “ ‘ L ‘Glen E. Smith...|Apr. 27, ’98 367 ..
“ o ¢ N T. J. O’'Keefe. ... |Aug. 22,00 1.8 . .
i o " e i e “ ....i8ept. 22,00 2.8 | e e e
Sowbelly creek. . |Ab. head of Shaefer D. 7-32-35 A B‘ McCoskey. |July 16,°97 145 [ .o e
i ¢ . .|Bordarc P, O. 5-32-55....... ’ oJuly 14,797 1.54 (... ... ... ..
‘s « . |Bridge S. of Gilchrist........ ! t - | July 24,97 08 | e e
‘“ “«  1Sec. 19-833-B5..... .. L. Lo “-(Sept. 30,798 Est. 1 ...
i « ,iN. line sec. 19-32-55........ | “ . [Aug. 1,99 13T
o o .|Head of Nutto’s D. 24-32-56. . T. J. O’Keefe. ... |Sept. 24,00 345 | Lo e
Squaw creek. .. |Patrick Dunn’s 15-33-57...... A. B. McCoskey. {July 22,°’97 13 Sioux County.
“ ‘ L .Bec. 1-31-52................ E. T. Youngfelt.|{June 24,’96 .66 Dawes County.
€ “ . .|Duncan’s sec. 28-31-51...... C. B, Channel...{May 11,°99 1.21 ‘ o
“ f .. /Stetson’s sec. 18-31-51....... " . [May 11,°99 .33 «
“ “ .|{Head Daniels and Stetsons D.
19-31-51 “ .. [May 11,°99 79 “ ‘
“ “ .|Head Cooper D, 36-32-52.. ... “ - {May 12,799 72 o o
Skunk creek..../A. Miller’s D. 1-14-37........ ¢ .. |May 18,98 2,02 | ceee i
“ ‘ N, W, 14 sec. 6-14-36.,....... H. 0. Smith . |Cet. 2,'08 6.00 e
Spring creek...|Sec. 28-16-41............... H May 23,°98 4.5 | e
¢ ‘L . iSec. 29-16-41.. ... ... ... ‘“ May 23,'08 6.7 e
“ “ .. |At Mills P. O. 9-34-18........ “ June 16,98 7.30 Trib. to Keya Paha
“ “ ..!Head Townsend Dit. 35-34-19 o . |[June 13,°99 5.18 Trib. to Keya Paha
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SUMMARY OF ALL STREAM MEASUREMENTS.—Continued.

Discharge
Stream Locality Hydrographer Date Cubic Feet Remarks
Per Sec.
Spring creek, . .|Head Opperman Dit. 29-32-20|H. ©. Smith....|June 15, ’9¢ 0.31 Tributary to Niobrara

‘v ¢ LAt mouth L. L L., “* ... |May 16,99 0.29 | Trib. to Lit. Cottonw’d

+ L ISee. 25-10-31. .. .. ... .. .. ... H. O. Smith.... [July 11,01 R R

€ L I8ee. 30-10-21. ... .. ... . ..., - ... lAug., 18,02 1.0 [ I I

“ v L |Sec, 36-14-47........ . ...... “ ... lApr., 23,702 2 T

< L I8ec. 29-15-37.. ..., . ... C. B. Channel...|May 19,798 1.1 L o

+ L 8ee. 30-15-3T. ... L. H. O. Smith.... May 7,02 2 S
Stinking Water.|Palisade .................. Q. V. P. Stout...|June 19,°96 12.24 Above Palisade mill

e “ e E. T. Youngfelt. |Sept. 17,’96 20. Below Palisade mill

¢ “o O Glen E. Smith. .. |July 7.°98 286 e

‘ “o S Jas. A. Green. ... |June 30,704 8 L

¢ o e e E June 30,04 B3.0 | o
Trunk Butte ck.|[North line sec. 36-33-50......|C. B. Channel. .. (May 17,99 1.45 | oo e,

. “ _INorth line sec. 36-33-50...... A. B. McCoskey. |Aug. 18,°99 0834 [ e
Turkey creek. . .[3ec. 30-4-21................ E. D. Johnson. .. |Sept. 6,99 2.26 Furnas County.

o “ _..|Napomee .................. 0. V. P. Stout. .. lAug. 24,00 7. Franklin County.

“ “ L ..INapomee .............0.. .. Jas. A. Green....|July 7,'04 313 | e e
Thompson creek|Sec. 4-2-13 ................ E. D. Johnson. .. |Sept. 8,99 - 3 T
Union c¢reek,.../Madison .................. 0, V. P. Stout. .. (July 23,°96 38.3 B
Vicétorta creek. .{Sec. 1-19-21................ Adna Dobson....[|July 28,96 5.2 e e e

“ “ L.Gates Br. ........... 0. Y L. Oct. 11,°04 2,6 | ... ., e
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SUMMARY OF ALL STREAM MIEASUREMENTS.—Continued.

Stream

Verdigre creek. .
P o

T3 €

Wahoo creek. ..

White Horse ck.

‘White Tail creek

0 7 “
e “ 0
u o o
‘l. o <

Weeping Water ¢
Willow creek. ..

West Middle ck.

White Clay creek

.|[Niobrara
.|[Verdigris

. |Ashland

At mouth 6-31-6...........,

Ashland ..................

Above Lamplugh Lk. 5-14-30.

Ab. White Tail Can. 22-15-38.
Above Reed Ditch 15-15-38..
Above Holloway Can. 36-15-3¢
3. line 36-15-38.............
‘N. line 386-15-38............
IN. E. 14 sec. 26-15-38.......

'Nehawha

S. W, 1 17-14-36... ... ...

Above Allen’s Ditch 29-33-23..

At Brook's 2-33-45..........
Sec, 32-15-31............. ..
Sec. 1-31-B2.. ... i
Sec,

36-30-45. ... i

: :
0. V. P. Stout. ..

. W, Bates..»*..

'G. W. Bates. . ...
Arthur Dobson. . .
F. 8. .l)obsonA .
C. B. Chanpel. ..
H. O. Smith..
(;. W. Bates.....:

C. B. Channel. ...
T. J. O'Keefe. ...~
+

H. O. Smith.... Oct
“ iTune
“ June

May
May
Aug.
June

Diiscnarge
Cubic Feet!
Per Bec. |

—_—
[V ]

Lt

(3]
(o]
[
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.
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SUMMARY OF ALL STREAM MEASUREMENTS.—Continued.

Stream Locality
Wood river. . ... Glenwood .. ...............
‘e “a. Sec. 12-9-16................
Wooden Spr. Br.|Scc. 25-35-29...............
White river....|See. 23-31-03...............

.. |Crawford
. .|Whitney
.IWhitney

-‘ 1 mile below mcuth Kyle ck. .

..IR. R. bridge above Glen
../Head cf Crawford ditch
. .|Bridge below Crawford
. .|Bridge below Crawford
. .|Heal of Crawford Ditch
. .|Bridge below Crawford
. .|Head of Crawford Ditch
. ..Briige below Crawford
. .[Head of Crawford Ditch
. .|Bridge below Crawford
. .[Head of Crawford Ditch

.|Bridge below Crawford

.... Force’s Ranch 3

..Head of Crawford Ditch

W hitney.
Below Crawford

‘ f)ischa

rge !

Hydrographer Date Cubic Feet Remarks
| per Ssc.
|
!C. B. Channel. .. Aug. g, ’QRJ B82 | e e
IJ. C. Stevens. ... i‘Sept. 7,702 978 |
|
‘C. B. Channel. .. ‘Inne 13, '99! 214 Lo
E. T. Youngfelt. |June 24, ’96E [ 0 T
‘ .June 24,796 307 e e
N .June 25,°96! 972 L
A. B. McCoskey. Sept. 21,798 Iist. 8 | ... ... . ... ...
e ... tAug. 11,797 [
‘ ... Aug. 13,°97 5.7 *When these meas-
Stout & McCoskey Aug. 14,’97.11.9) (. urements were taken
A. B. McCoskey. Aug. 14,’971 5 §]~9-" the water was all di-
“ . 'Sept. 9,°97 6.96 verted into Crawford
“ . Sept. 20,°97 10,44 1 - [dit(-h._ The gaging at
“ L 8ept. 20,'97 1.a3 v Y | the bridge below Craw-
“ . [Qct,  18,'97 15251 ... ford show omnly water
e . iO(’t. 18,97 10134 2038 aocumulated_ betv_veen
“ . iNov. 5,797 15.87 1 5 45% the two points, from
‘ . ‘Nov. 5,7°9710.58 T Soldier creek, seepage,
Glen E. Smith. .. Apr. 27,'¢x183 204 springs, ete.
5 oo Apr, 27,098 111 T The actual discharge
A, B. McCoskey. Sept. 20,98 7.7 of the stream at Craw-
" . Sept. 24,797 13.65 ford with the Craw-
C. B. Channel. .. }.\my 15,799 10.37 ford ditch closed,
A, B. McCoskey. |[May 17,799 18.68 would be a little less®
“ L May 15,700 4.41  than the sum of the

|

i discharges at the two
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SUMMARY OF ALL STREAM MEASUREMENTS.-—Continued.

| |
! !
Stream 1 Locality Hydrcgrapher Date
e — _ -
White rlver .{Head of Crawford Diteh. ‘A B McCoskey. May 19,°'99
“ . Budge below Crawford. . .g May 19,99
“ & T May 22,°99
g g I | o= Aug. 19.°99
o i .'A* Andrews’ Siding.......... (. B. Channel. May 26,°'99
“ e . .'Head of Crawford Ditch...... ‘\1(("y & O'Keefe. July 16,°00
“ “ . .'Bridge below Crawford....... . July 16,700
e “ ..'Head of Crawford Dam......, T. J. O'Keefe. ... Aug. 22,°00
¢ “ . .'Bridge below Crawford....... | * ... Eept. 1,700
o o . .iWhitney. ....... ... . ... ... I “ ... . |Sept 3,00
- “ . .lCranord ................. B. E. Forbes....!July 11,01
“ g ..Ich 23-31-B8. . ..., C. Spearman. ... |July 24,01
o ‘ .. ES(,(’, 34-32-52. . ... L. ‘A. Dobson...... June 2,’02
o . Lo8ee. 25-32-52. ... o ‘H E. Forbes....|Aug. 20,02
o o .. Clawford ................. J. C Stevens. ... |Apr. 27,°03
e “ LJCrawford ..., .. |[May 27,°03
e ‘o Clawford ................. Page T. Francis. Apr. 20,05
o “ I ‘ - |May 4,05
“ “ RO “ May 15,°05
e “ Y “ May 29,705
“ ‘“ e “ June 3,05
o “ E P “ June 10,705
. “ e “ July 29,05
o o e “ July 29,°'05
¢ “ e e “ July 30,°05
o “ e “ July 30,°05
£ “ e e “ «July 31,705
“ “ e “ . JAug 4,05

Dise harge
Cubic Feet
Per Sec.

Remarks

16.700)
18().) | Ao 7o
5.80
16.20
4.93
15.48
28.29
14.00
13.5
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points on the same
date.
Swollen by heavy rains
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SUMMARY OF ALL STREAM MEASUREMENTS.—Concluded

Discharge |
Stream Locality ! Hydrographer Date Cubic Feet Remarks
| Per Sec. |
White river....|[Crawford .................. ‘Page T. I'rancis. “Aug. T, ’0:',1 5 cees
¢ o S oo . Aug. 12,7050 8016 L.l L.,
v oL, e : i Aug. 13,705 920 J L. e
‘ o . e i “ . Aug. 20,7077 T
o “ JiBec. T-84-47. ... G. W. Bates..... [Tuly  8,70¢ 99.1 | e
I
No name., ... ... Sec. 25-2-19....... .. .. .. ... H. O. Smith....|Sept. 24,'01 136 | i e
T Lo Bec. 31-2-18..,.......... ... b ... [Sept. 24,701 L
L Sec. 82-2-18. ... .. .......... “ “ Sept. 24, 01 0.6 | ...
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To the Sacretary of the State Board of Irrigation:—
Biennial report of H. O. Smith, Under Secretary for Water Divis-
ion No. 1.

There has been a very marked improvement in the conditions re-
lating to irrigation in Western Nebraska during the bi-ennium of 1907-
08 over thcse existing in the prior vears, especially the earlier periods
of 1900 to 1904. |}t is probably true that this improvement is partly
due to an increased rainfall in that territory, though the records do not
show a very material increase for a period of vears and practically none
fer the years 19C7 and 1908, There are other causes that have con-
tributed more to this improvement than the slightly increase:d rainfall.

In the smaller streams, and it is in the valleys of these streams
that a large proportion of the irrigated lands of the State are located,
there is a very noticeable increase in the normal flow and in the regu-
larity of the flow. T attribute this to two principal causes; First—the
more water there is used, and the longer it is used, the greater is the
seepage back into the parent stream, in fact the water applied to the
iand is not lest but stored ang gradually and steadily though slowly re-
turns to the stieam, resulting in a great improvement in the regularity
of the flow. Cultivation of the land is also an important factor in this
storage problem. Second—TUnder the policies and rules of the irriga-
tion department the excessive and wasteful methods of irrigation prac-
ticed in the early days have been succeeded by economical and intelli-
gent methods, to the great advantage of the individual irrigator and
benefit of the irrigators on the stream collectively. There is still room
for improvenient on these lines. Lodge Pole Creek is a typical stream
for this state and one on which the methods of using water have bheen,
probably, more effectively reformed than any other stream in state, at
least I have no knoweldge of any other where the conditions have been
so much improvel.

The records show that on no other stream in the state is there as
great an erea of land irrigated in proportion to the volume of the flow
as on this stream. The amount of water appropriated from Lodge Pole
Creek in Nebraska is 139.87 second feet, covering 9790 acres. The
flow of the stream during the irrigation season amounts to from 4 to
20 second feet exclusive of floods, of which nothing is utilized hecause
of lack of storage facilities.

As an example of the improvement effected, on the Bennett ranch
jn the eastern part of Kimball County, which inciudes about six miles
of Lodge Pole valley, prior to 1904 were two small @itches covering a
total of about 400 acres, but owing to the irregularity and a scarcity
of water supply at that point, in no seasen was more than half of
the land irrigated. In 1904 a new system of ditches was commenced
and completed in 1905. TUnder the improved conditions more than 2400
acres of land on this ranch were successfully and effectively irrigated
during each of the years 1907 and 1908.
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On Loidge Pole Creek, as on other smaller streams in Nebraska,
there is an enormous loss of valuable water in the winter flow which
is considerably greater than the Summer flow, and in the heavy
floods which frequently sweep down the valley, leaving a trail of
wrecked bridges, dams and ditches. There is a move on toot in Kim-
ball County to consgerve and store this flow and it is to be hoped that it
will be successfully carried out. Such a waste of so valuable an ad-
junct to production is repulsive to the American idea of thrift and is
not to be tolerated. It is a pity that in this matter Nebraska shoull be
so far behind her neighboring states. In Colorado and Wyoming im-
mense sums of money have been invested, not spent, in storing every
available foot of water, and not without adequate returns. Six to eight
years ago non-irrigable lands in Western Nebraska were valued at $1
per acre and no market. Today they find ready sale at §7 per acre. At
the same time irrigated lands were valued at from $13 to $20 per acre,
taday they sell for $100 per acre and up.

Some day the people of Nebraska will awake to the fact that its
most valuable possessions are located in the western part, the part that
is at present thought but little of, and spoken of but slightingly. But
others, cutsiders with experience with similar ccnditions in other states,
where these voluable resources are utilized, will get on the ground
and reap the benefits.

Respectfully submitted,
H. O. SMITH,
vnder Secrtary W. D. No. 1
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To Adna Dobson, State Engineer, Secretary of the State Board of Irri-
gation, Lincoln, Nebraska:

I submit herewith my official report for the bi-ennium ending No-
vember 30, 1908,

During the past two years in the capacity of Under Secretary of
the State Board of Irrigation, I have examined 20 original applications
in different parts of my division. They consisted mostly of applications
for water from small streams and for holding flood waters by means
of dams built across draws.

I have investigated above 50 complaints, a great many of which
were from people who lacked sufficient water for domestic purposes
owing to persons above using the water for irrigation. I have also
examined a great many old applications where proof had not been
made. I estimate that in the two years I have traveled by rail over
1000 miles, and with a team near 4000 miles.

The rainfall in this section during the years of 1907 and 1908
has been rather above normal and very seasonable for the crops conse-
guently so much attention has not been given to irrigation as in dry
yvears. The greater number of ditches, dams, bridges, culverts, etc.,
which have been washed out by floods have been and are being rebuilt
and more substantially. The months of "April and August 1908 were
exceptionally dry months, causing as many complaints as I could easily
handle.

1 would suggest again, as in my last biennial report, a change in
the measurement of water, making it in acre feet rather than foot
per sec., allowing each irrigator to have the entire flow of the stream,
or as much as his ditch will carry until he has receivedi his proportion
instead of dividing the stream and thus losing so much water by
seepage.

In thig district, much work is to be done in damming the dry
draws to hold flood waters. T would say that I consicder that the law con-
cerning the jurisdiction of the Board of Irrigation in this matter is not
explicit enough. For instance, I have a case in my division where a
certain man made applicaticn for permission to dam a dry draw thus
receiving the flood waters for irrigation, which permission was given
him by the State Board of Irrigation. Some parties above him dammed
the stream, received the water and claim they use it for domestic pur-
poses. The law says a man has first right to water originating on his
land. Hence it occurs to me that a more explicit law concerning the
distribution of flood water is necessary.

Respectfully submitted,
: PAGE T. FRANCIS
Under Secretary Water Division No. 2, State Board of Irrigation.
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RECOMMENDATIONS

In a general way the Nebraska irrigation law has proven quite
satisfactory, and mahny of the states where irrigation is practiced have
passed similar laws. OQur law provides for a central office of record
where all the rights to the use of the public waters of state are recorded,
and we are enabled to show the number and exient of all appropriations
of water from any watershed, and as the law makes it the duty of Sec-
retary of State Board of Irrigation to make measurements of the flow of
the various streams of the state and keep a record of the same, ihe
amount of water available for new projects may be ascertained. A sim-
ple and inexpensive method is provided for securing rights to the use of
water for any beneficial purpose, and a complete system for distributing
the water in accordance with the riglits of the appropriators.

There are a few points, however, which might he improved upon.
The law gives the State Board of Irrigation authority to limit the time
in which the irrigaticn works must be completed, an1 the application of
water made to the beneficial. use indicated, but it does not specifically
state that the board has authority to exten:d time for competion where
good reascns are given for such an extension. The policy of the depart-
ment has been to grant such extensions wherever good reasons were
shown for granting the same, upcn the theory that the board, having
the authority to fix the time in the first place, would have authority
to extend the same. The Wyoming law covers this point definitely,
and [ believe that our law should be amenlel Lo cleariy give this au-
thority to the State Board of Irrigation.

Cur law makes no distinction between reservoir rights and the
rights of those taking water direct from the stream during the irrigat-
ing seascn, and our law does not definitely state what constitutes the
irrigating seascn, The enly limitaticn on the gquantity of water to be
diverted is that no more than one-seventieth of one cubic foot per sec-
ond may be appropriated fer each acre of land. On this basis, the ap-
propriator of water for sterage would seem to be entitled to an amount
for each acre egual to one-seventieth of a cubic foot per second flowing
contincously thrcugh the irrigating season. This would give an
amount of water much in excess of that needed under ordinary circum-
stances, the only other limitaticn being the one that no appropriator
is entitled to mocre than he can beneficially use.

I beiieve that the law relating to Lthe constiruction of reservoirs and
the storage of water should be amended, making the unit of measure-
ment the acre foot and defining the maximum number of acre feet al-
lowed for each acre of land.

Our law provides also that every application for a permit to appro-
priate water must describe specificaliy the land which it is proposed to
irrigate. In many cases where water is to be stored, it is very difficult
to describe these lands when the first filing is made for the reservoir
permit,
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The Wyoming law, which provides fer a primary permit covering
the construction of a reserveir and a secondary permit indicating the
lands upon which the water is to be used, seems to be a good provision.
Under our law, the applicant for a permit to appropriate water must
in his application deseribe fully the lands which e intends to irrigate,
and within six mionths after the allowance of the application for a per-
mit, a map must be filed on a scale of not less than two inches to the
mile, showing the location and the course of the distributing works,
the source from which the appropriation is taken, and the legal
sub-divisicns of ithe land upon which the water appropriated is to be
applied. This section should be amended so as to provide that these
maps should be made in a wniform manner, in accordance with the
riles laid down by the Secretury of the State Board of Irrigation, and
that all such maps should have a certificate made by some competent
engineer or surveyor certifying to the accuracy of the same.

As the matter now stands, the applicant generally attempts to
make his ¢wn maps, and in the majority of cases, these maps are in-
accurate an:d do not give sufficient data upon which to base the issuance
of a certificate of appropriation.

Our law seems to provide that the water appropriated is attached
to the land for which the permit is granted. and that no change may be
made in the place of use. There are many cases where it woull seem
only just that the right to change the place of use should be permitted
and | believe it would be well to adopt a provision similar to the one in
force in some of the states, which provides that if fer any reason it
should at any time become impracticable to use all or any part of the
water to which the right of use is appurtenant, part or all of the right
may be severel from thig land and simultaneously transferred and be-
come appurtenant to other lands without losing priority of right, where
the change can be made without detriment to existing rights. All such
changes, however, should be made only upon permits issuel by the
State Engineer, after a careful examination of the conditions and the
rights of others diverting water from the strean.

BISTRICT TRRIGATION LAW.

Our district irrigation law, which was copied largely from the Wright
law of California, is designed to enable users of water to own and con-
trol the irrigation works supplying their lands, and provides for the
election of the Board of Directors who have the power to construct and
operate canals and to issue benls for the payment of all construction
work and to levy an annual tax for the payment of operating expenses
and to pay interest on the bonds and form a sinking fund for the final
payment of the bonds themselves. '

The district irrigation law provides a very satisfactory method for
the development of the district, and in mcst cases the formation of
these districts has proven quite satisfactory. FEach land owner being
directly interested in the conduct of the affairs of the district, all
parties are inclinel to wcrk together for the best interests of the
district.
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There are a number of amendments, however, which I believe
should be made to this law. At present, whenever a majority of the
electors holding land in any district subject to cne mode of irrigation
desire to do so, they may propose the organization of an irrigation
district, and must file with the Board of County Commissioners a peti-
tion signed by the majority of these directors. This petition must show
the boundaries of the proposed district. I believe that after this peti-
tion is filed with the Board of County Commissioners, a copy should be
filed with the Secretary of the State Board of Irrigation for the pur-
pose of determining whether the lands included within these boundaries
are susceptible of irrigation from the proposed works, whether or nct
any of them are covered by prior appropriations, and also to report
upon the adequacy of the water supply before any further steps are
taken toward the organization of the district.

Our law provides that Board of Directors of any district must as
saon after such district has been organized as may be practicable, estab-
lish and determine the amount of money to be raised, and shall immedi-
ately call an electicn to vote upon a bond proposition. [ believe that
before this question of voting bonds is submitted to the electors, an
estimate of the probable cost of censtruclion should be made by a com-
petent engineer, and filed with the Board of Directors. After the bonds
have been voted, the law should require that complete plans and gpeci-
ficatiocns- with an estimate of cost be made by a competent engineer and
filed with the Board of Directors. A copy of these plang and speci-
fications should be referred to the State Board of Irrigation for its ap-
proval, 1In this way, many costly mistakes might be preventel.

1 believe also that the bonds of an irrigation district shonld be
registered with the State Auditor, so that all matters pertaining to
the regularity of their issuance, might be passed upon. This would
give the bonds a much better standing than they have unider the
present law.

Every district organized under the provisions of this law, should
be required to file in the office of the State Board of Irrigation
a complete record of all matters pertaining to its organization,
issuance of bonds, etc., and the officers of the district should make
annual reports to the State Board of Irrigation showing  concisely
the management of the affairs of the district, the amount of tax
levied and a list of the district officers. Under the present law,
many districts are organized of which this office has no knowledge
whatever, and while we have attempted to keep a complete list of
districts organized, it has been quite impossible to keep up such a
list with any degree of accuracy, and this office has no official
record of the boundaries of an irrigation district, the amount of
bonds issued, or anything pertaining to district organization. Many
inquiries are made to this office in regard to these districts, and
I believe that a complete record should be on iile.

COOPERATION WITH U. S. GOVERNMENT.
I would recommend that the cooperative work with the Water

s
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Resources of the United States Geological Survey in the measure-
ment of streams be continued along the present lines, if the same
arrangements can be made with the Water Resources Branch. The
results obtained from this work are very valuable, and the longer
period the record covers, the more valuable they become. TUnder
our present arrangements, we are enabled to do a very large amount
of work at a small expense to the State.

I believe that the State could well afford to make a small
appropriation for cooperation with the United States Geglogical Sur-
vey, a like amount to be appropriated by them for the purpose of
making topographic surveys within the State. A portion of the
State has already been mapped, and these maps have been of great
value to the State. The policy of the U. S. Geological Survey seems
to have been to use their appropriations in states where an appro-
priation has been made for cooperative work. 1In the year 1908,
appropriations were made by Maine, New York, Pennsylvania, Mary-
land, West Virginia, North Carolina, Virginia, Mississippi, Illinois,
lowa, Michigan, Missouri, Kentucky, Ohio, California and Oregon.
These states have appropriated a total of $100,000.

A great many inquiries come to this department in regard to
drainage districts. I believe that the public would be benefited by
having a record of the drainage districts kept in this office. Such
a record would be valuable to investors in the drainage district
bonds and also to other localities proposing to organize drainage dis-
tricts. In many places, these districts will contain within their
boundaries, land in different counties, and a central office of record
would be valuable. In addition to this record, the State Engineer’s
office might be able to furnish recommendations and advice to other
localities where the organization of drainage districts was contem-
plated.



40 FT. SPAN, COLFAX CO. State Engineers Office 1908.




STATE BOARD OF IRRIGATION 183

DRAINAGE INVESTIGATIONS AT LEXINGTON, NEBRASKA.
Report for the Years 1907 and 1908,

The inauguration of the drainage experiment at Lexington, in
1905, by Irrigation and Drainage Investigations, of the U. S. Depart-
ment of Agriculture, in coolperation with the State, is described in
the report of the State Board of Irrigation of Nebraska, for 1905 and
1906. Experimental work was continued on this tract during the
seasons of 1907 and 1908, by drainage investigations without the
assistance of the State. A report of the conduct of the work during
those seasons and of the results obtained is herewith submitted.

Previous to the constuction of the drains in the fall of 1905,
as described in the above mamed report, Mr. A. T. Sweet, of the
Bureau of Soils, U. S. Department of Agriculture, made a report to
the Office of Experiment Stations, of the U. S. Department of Agri-
culture, upon the condition of the soil with reference to its alkali
content, The report states that water was reached at a depth of
from 3 to 15 inches in all parts of the tract, and that the ‘water
beneath the surface showed 110 parts of soluable salt per 100,000,
while that standing in pools upon the surface contained as much as
200 parts of soluble salts per 100,000, a part of which salts appeared
to be black alkali. It may be observed in connection with this
statement, that water containing this amount of alkali is considered
injurious to plants when applied in  irrigation, and indicates in
this case a soil highly charged with injurious salts. With reference
to the alkali content of the soil the report states that the surface
foot showed about .4 per cent of alkali, while the analysis of
sample showed the salt content of the surface-12-inches to be .2 per
cent in one location, and .4 per cent in another. Commenting upon
this paragraph of the report, it may be said that from .1 to .2 per
cent of alkali in soil is usualiy regarded as the limit at which plants
will thrive. The chemical examinations, as well as the heavy sward
of salt grass, covering the land, showed quite clearly that the land
was too strongly alkaline to be of use for farming.

As stated in the report of 1905 and 1906, 10 acres of land
were plowed and seeded to sorghum, in 1906, and later in the same
season about 7 acres were broken and sowed to wheat, The sorghum
failed to germinate because it was sown late and the ground became
dry. The wheat and rye made a fair showing in the fall, but as
hereafter noted, produced but little grain at the harvest in 1907.

In the spring of 1907, Mr. D. G. Miller, of Drainage Investi-
gations, took local direction of the work. The grouud which was
planted to sorghum the previous year, was well plowed and disked,
and on May 15, as soon as water could be obtained from the ditches
of the Farmers and Merchants Irrigation Co., the land was flooded
twelve days for the purpose of removing alkali. As soon as the land
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became dry it was again disked and 41, acres planted to sugar
beets, by Anton Kokenis, to whom that part of the field was leased.

When the ground was ficoded it was observed that the imper-
vious character of the soil prevented the ready percolation of the
water into the drains, especially where there were surface depressions.
The soil under wet conditions appears black and waxy in these places
and ithe continued saturation to which the soil was subiected, did
not better its condition but rather made it worse. Notwithstanding
these conditions, a considerable flow of water passed out of tle
drains, its color indicating that it was highly charged with alkali.
A part of the water was removed by the few surface ditches which
were provided, apparently producing a better and more immediate
result than where the water was retained on the soil and permitted
to pass off through the under drains only.

The beets were not planted until the latter part of June. The
growth of the crop was luxuriant after the plants were well started, but
a part of the ground was so strongly alkaline as to prevent the
germination of the seed. Twenty-five tons of heets were gathered from
215 acres, only about one-half of the ground planted producing a
crop.  The wheat and rye occupying the balance of the plowed
ground made but a small showing and may be regardel as a failure.
The conditicn of the ground was materially improved in consequence
of the cultivation given and perhaps one-half of the plowed land
was sufficiently free from alkali to permit the growth of a crop.
Observations during the year lead to the conclusion that the land con-
tained a much higher per cent of alkali which is injurious io crops
than was at first suspected and that the carbouates or black alkali was
present with the sulphates or white alkali in very liberal amounts,
and further that surface water used in large quantities failed to
pass through the soil with sufficient quickness even near the drains
to accomplish the work of removing the alkali from the soil. it
should be noted in this connecticn that the outlet drain which
discharges into the highway ditch was submerged to a depth of 3§
or 6 inches during the time when the fivoding of the Jand took
place. '

The land was leased to the samc party for the season of 1908
under contract that it should be given thorough preparation for the
crop and be well cultivated. The local inspector, Mr. R. F. Stucky,
of lL.exington,  reports that 33 tons of beets were gathered from
the 4 acres planted to that crop, the plants on one-guarter of an acre
having been destroved by alkali. The wheat which was sown, made
no crop. The management of the land during the season was only
ordinary and such as might be expected under the lenant systein.
No special efforts were taken by the lessee to correct the alkali
conditions of the soil.

The status and results of this experiment are about as follows:
The object was to ascertain to what extent underdrains would re-
¢laim or benefit the lands in that section of the Platte Valley which
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had been rendered unproductive, first, py over-irrigation, followedl
by three years of large rainfall, ani1, seconl, by soil alkali which
the vmnusual wet ecn”iticns had brcught to the surface. As noted
before the alkali conlitions were markel anl serious. There were
no “rains of any kinil in that level area sufficient to remove surface-
water, much less to furnish an outlet fer an un'erdrainage system.
The county commissicners ccnstructed a “itch three-quarters of a
mile long to furnish an outlet for the drains upon the experimental
tract. It was early seen by the Office having in charge the investi-
gations that whatever might be the outcome c¢f the experiment, no
practical use could be ma~e of the results until a system of “itehes
should be constructed along the courszes of natural drainage, ani
along the highways to intercept seepage ani flood water an! furnish
adequate cutlets for such farm “rain=ege as shouldl prove necessary.
A representation of this state of affairs was made to a number of
the citizens of Lexingten, in 1906, an' in response to a petition
filed by them in the Oifice ctf Experiment Stations, a survey of an
area of 12,000 acres, which incdudel the town of Lexington, was
made in 1907 and plans have been preparel for the main drainage
of the entire tract. This report with estimates of the tost of the
work recommended, will soon be submitted to the petitioners for their
consideration.

Fx erimentl work ccn’ucted in this fiell shows—

First, that the land which is injured by alkali in the vicinity
of Lexingtcn, is in a more serious condition with respect to its use
for farming than is usually represented, that the carbonates or black
alkali as well as the sulphates or white alkali are present in the
soil in harmful quantities, and that the quantity c¢f these salts is
increasing each year.

Seccnd, vn erdreins benefit such lands by removing surplus
soil water making the land more workable and also slowly remove
injuricus salts that may be contained in the soil, but such drains seem
insufficient to care for the water which is used in the special flooling
treatment required for the removal of surplus alkali.

Third, the condition of this land is such as to reguire special
treatment for the removal of alkali which is gathered on or near
the surface. This treatment should consist of a liberal application
of water either by irrigaticn or by rainfall, and the removal of the
water be accomplished by means of open ditches or be conducted
into tile drains direct by means of surface inlets.

Fourth, owing to the close texture of the soil, flat ridging should
be used in ccnnection with tile drains, the drains to be placed in
the line of furrows resulting from such ridging and discharged
into convenient open ditches.

Fifth, crops espccially sugar beets which require continuous
cultivation during the growing season are best suited to these lands
during the time of their special treatment for the removal of alkali.

Sixth, observations upon the action of the underdrains during
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the three years covered by the experiment show that they controlled
the height of the soil water and that in general moisture conditions
were satisfactory. The drains were placed at distances of 100 to 200
feet apart, some of them passing through the small depressions and
ponds and others passing near them. Observations upon their effect
lead to the following conclusions: Drains should, in all cases, pass
through the depressions since the soil in them is less permeable to
water than the surrounding land. In some cases the drains should
have surface inlets consisting of pits filled with brickbats or gravel to
admit the water from the surface more readily. The distance between
the drains in ordinary level land of this character need not be less than
100 feet provided some drain or spur passes through every surtace de-
pression.

Seventh, a generai system of open ditches made about 4 feet deep
is the first essential to the reclamation of this land and are necessary
for the construction and maintenance of public highways. With ade-
quate open ditches to receive and convey away farm and road drainage
these lands can be put in condition for general farming purposes, pro-
vided judicious flooding to remove alkili and thorough cultivation be
practiced. Respectfully submitted,

C. G. BLLLOTT
Chief of Drainage Investigation.



